Morphology of the midgut trunk in the penaeid shrimp, Sicyonia ingentis, highlighting novel nuclear pore particles and fixed hemocytes.
The morphology of the midgut trunk (MGT) in the penaeid shrimp Sicyonia ingentis was examined by light and scanning and transmission electron microscopy. Although the function of the MGT is poorly understood, it is not involved with the digestion and absorption of nutrients, and it appears to be the surface of a shrimp least protected from penetration by potential pathogens. As described for other decapod crustaceans, the MGT in shrimp is composed of a simple columnar epithelium separated from a layer of connective tissue by a thick basal lamina. Beneath the basal lamina is a previously unreported layer of hemocytes, exclusively of the granulocyte variety, embedded in a matrix continuous with the basal lamina and extending into the connective tissue. This layer was observed in four other species of penaeid shrimp. Granulocytes in circulation can phagocytose and encapsulate foreign material and the granules contain antibacterial molecules, lysosomal enzymes, and prophenoloxidase. We suggest that the granulocytes associated with the basal lamina have matured at this site and are well positioned to fight potential pathogens that have penetrated the epithelial layer of the MGT. A second observation is the presence of clusters of cylinders bound to the nuclear pores of the epithelial cells. The possibility that these clusters are viruses, organelles, or abnormal organelles induced by disease or toxic materials is discussed. These unique particles were observed in S. ingentis but none of the other penaeid shrimp we examined.